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FOREWORD

1. Oiginally Mlitary Standard 188 (M L-STD 188) covered technical stan
dards for tactical and |ong-haul conmmunications, but |ater evolved through
revisions (ML-STD 188A, ML-STD 188B) into a docunent applicable to tacti-
cal conmunications only (M L-STD 188C).

2. The Defense Communi cations Agency (DCA) published DCA Circul ars (DCACS)
promul gati ng standards and engineering criteria applicable to the |ong-haul
Def ense Conmuni cations System (DCS) and to the technical support of the
National Mlitary Command System ( NMCS) .

3. As a result of a Joint Chiefs of Staff (JCS) action, standards for all

mlitary comunications are now being published in a ML-STD 188 series of
docunent s. The ML-STD-188 series is subdivided into a ML-STD 188-100
series covering common standards for tactical and |ong-haul comunications,
a ML-STD-D 188-200 series covering standards for tactical conmmrunications
only, and a M L-STD 188-300 series covering standards for |ong-haul comuni-
cations only. Enmphasis is being placed on devel opi ng common standards for
tactical and |ong-haul comrunications to be published in the ML-STD 188-100

seri es.

4. This document contains technical standards and design objectives for
single and multichannel comrunications circuits that traverse both | ong-haul
and tactical satellite conmunications systenms. The standards contained
herein are common to both systenms unless stated otherw se. The standards
and design objectives have been based upon or nmake reference to corre

spondi ng paraneters contained in other appropriate volumes of the M L-STD

188 series. This docunment differs, however, in that it covers in nore
detail those areas applicable to satellite conmunications.
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| DENTI FI CATI ON OF
| NTERNATI ONAL STANDARDI ZATI ON AGREENMENT

Certain provisions of this standard (see 4.3) are the subject of inter-
nati onal standardization agreement STANAG 4232. When anendnent, revision,

or cancellation of this standard is proposed, which will nodify the inter-
nati onal agreenment concerned, the preparing activity wll take appropriate
action through international standardization channels, including depart-

mental standardization offices, to change the agreenment or nake other

appropri ate accommodati ons.
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1. SCOPE

1.1 Purpose. The purpose of this docunent is to pronul gate technical and
engi neering paranmeters in the form of mandatory system standards and option
al design objectives that are considered necessary to ensure inter-
operability and pronote conpatibility and comonality anong Satellite
Communi cati ons (SATCOV) systens. It is also the purpose of this docunment to
establish a level of performance for SATCOM systens considered necessary to
satisfy the requirements of a mmjority of wusers. The technical paraneters
promul gated by this document represent, in general, mnimm interoperability
and performance characteristics, which may be exceeded as required in order
to satisfy specific requirenents.

It is not the purpose of this docunment to serve as a stand-alone,
comprehensi ve reference containing all requirenments and technical details
required for the design of new equipnent. Therefore, paraneters for such
items as size and weight limtations, connectors, cable assenblies, or power
supplies are not contained in this docunent. Such paraneters and other
design details are to be established, based on specific requirenents, and
should be carefully tailored in accordance with the policies of Departnment
of Defense (DOD) Directive (DODD) 4120.21.

It is also not the purpose of this docunment to inhibit advances in
communi cation technol ogy. Such advances are facilitated by not specifying
the technology that should be used in the design and devel opnent of SATCOM
systens to neet the required standards.

This docunment is not intended to be an engineering textbook or a reference
handbook for SATCOM systens. It is assunmed that the users of this docunent
have a basic technical background in the design and engineering of
SATCOM syst ens.
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1.2 Application. This docunment applies to the design and devel opment of
| ong- haul and tactical SATCOM systens. It does not consider the baseband
components of a SATCOM system as these are covered by other standards. In
addition, this standard is applicable, but not nandatory, for the upgrade of

existing facilities. Standards for paraneters applicable to non-Governnent
owned facilities, |eased services, or services provided under published
tariffs are outside the scope of this standard. Addi ti onal standards for

| onghaul and tactical systens appear in ML-STD 188-100 and M L- STD- 188-200.

1.3 Objectives. The main objectives of this document are to ensure
interoperability between and anong |ong-haul and tactical SATCOM systens
consistent with mlitary requirenents; to provide a degree of system per-
formance acceptable to a mpjority of users of SATCOM systens; and to achieve
the necessary degree of interoperability, performance, and conpatibility in
t he nost econom cal way.

1.4 System standards and design objectives. The parameters and ot her

requi rements specified in this docunent are nandatory system standards (see
Appendi x) if the word "shall" is used in connection with the paraneter val ue
or requirenment under consideration. Non- mandatory design objectives are
i ndi cated by parentheses after a standardi zed paraneter value or by the word
"should" in connection with the parameter value or requirenent under con-
si derati on. For a definition of the terms "System Standard” and "Design
hj ective," see Federal Standard 1037A (FED- STD- 1037A).
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2. REFERENCED DOCUMENTS

2.1 CGovernnent docunents.

2.1.1 Standards. Unless otherw se specified, the follow ng standards of
the issue listed in that issue of the Departnment of Defense Index of Spe-
cifications and Standards (DODI SS) specified in the solicitation form a part
of this standard to the extent specified herein.

FEDERAL

FED- STD- 1037A G ossary of Tel econmuni cations Terns
M LI TARY

M L- STD- 188- 200 Syst em Desi gn and Engi neeri ng

St andards for Tactical Comruni cations

2.1.2 Oher Governnment docunents and publications. The follow ng Govern-

ment docunments and publications form a part of this standard to the extent
speci fi ed herein.

North Atlantic Treaty Organization (NATO Standardization Agreenents
( STANAG) .

STANAG 4232 Digital Interoperability Between SHF
Tactical Satellite Comruni cations
Term nal s
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(Copi es of specifications, standards, and publications required by contrac
tors in connection with specific acquisition functions shall be obtained
fromthe contracting activity or as directed by the contracting officer.)

2.2 O her publications. The following docunent fornms a part of this

standard to the extent specified herein. Unl ess otherw se specified, the
i ssue of the document, which is DOD adopted, shall be as those listed in the
issue of the DODISS specified in the solicitation. The issues of the

docunents that have not been adopted shall be as those in effect on the date
of the cited DODI SS.

I nternational Tel ecomuni cation Union (ITU), Radi o Regul ati ons

(Copies of the above regulation may be purchased from the International
Tel ecommuni cation Union, Place des Nations, CH 1211 Geneva 20, Switzerl and.)

2.3 Oder of precedence. In the event of a conflict between the text of
this standard and the references cited herein, the text of this standard shall
t ake precedence.
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3. DEFINITI ONS

3.1 Definition of terns. Definitions of terns used in this docunment

shall be as specified in FED STD- 1037A.

3.2 Abbreviations and acronyns. The abbreviations and acronyns used in

this docunent are defined as foll ows:

dB
dBc
dBi
dBm

DCDI SS
El RP
EHF
FCC

I F
| TU
ics
kHz
MCEB

deci bel (s)

dB, referred to carrier |evel

dB, referred to isotropic radiator

dB, referred to 1 mW

Def ense Communi cati ons Agency

Def ense Communi cati ons System

Depart nent of Defense

DOD directive

DOD I ndex of Specifications and Standards
effective isotropically radiated power
extrenely high frequency (30 Gz to 300 GHz)
Federal Conmuni cati ons Conmi ssion

gi gahertz, (1 GHz = 1000 MHz)

hertz, (1 Hz = 1 cycle per second)

i ntermedi ate frequency

I nternational Tel econmuni cati ons Uni on
Joint Chiefs of Staff

kilohertz, (1 kHz = 1000 Hz)

M litary Conmuni cations-El ectronics Board
megahertz, (1 MHz = 1000 kHz)

miliwatt(s) (1 mW= 1/1000 W



NATO
NMCS
NTI A
RF
SATCOM
SHF
SSB
STANAG
UHF
VSR
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3. DEFI NI TI ONS ( Cont i nued)

North Atlantic Treaty Organization
National MIlitary Conmand System

Nat i onal Tel ecomruni cati ons and | nformati on Agency
radi o frequency

Satel lite Conmunications

super high frequency (3 Gz to 30 GHz)

si ngl e si deband

St andar di zat i on Agreenent (NATO

ultra high frequency (300 MHz to 3000 MHz)
vol t age standi ng wave ratio

watt(s)

Worl d Adm ni strative Radi o Conference
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4. GENERAL REQUI REMENTS

4.1 Basic SATCOM system The basic elements of a SATCOM system are
depicted in Figure 1 and consist of the earth termnal, the satellite, and

the system control el enents.

4.1.1 Earth terminal. The basic function of the earth terminal is to

interface the user with the satellite. Figure 2 is a block diagram that
depicts a basic earth termnal consisting of transmtter, receiver, and
ant enna.

4.1.2 Satellite. The satellite receives uplink signals, optional ly
processes these signals, translates them in frequency, and anplifies and
retransmts these signals to another satellite or to one or nore earth
term nal s.

NOTE: The SATCOM transponder performance characteristics are not defined in
this docunent. However, the contribution of the transponder in areas such
as in-band phase and anplitude response, injection source stability, and
phase noise, etc., nust be budgeted, along with those of the ground el enents
in order to provide the required total system perfornmance.

4.1.3 System control. Each SATCOM system shall provide a control segnent

to ensure responsiveness to changing user requirenents, environnental and
stressed conditions, DOD doctrine, and ITU Radio Regulations. This control
system shall provide, as required, various manual and automatic neans to
supervise all earth term nal accesses and satellite performance and initiate
control actions to react to abnormal or non-optimal conditions and option
ally allocate system resources.
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4.2 Radio regulations. The wuse of the frequency spectrum in SATCOM

systens is regulated by international agreenents enbodied in the Radio
Regul ati ons, published by the GCeneral Secretariat of the ITU  Geneva,
Switzerland, and nodified periodically by Wrld Adm nistrative Radio Confer-
ences (WARC). These regulations are further qualified at the national |evel
t hrough Federal Government agencies, such as the National Tel ecommunications
and Information Agency (NTIA) and the Federal Conmunications Comms

sion (FCC); and through mlitary agencies, such as the Joint Chiefs of Staff
(JCS) and the Mlitary Conmunications-Electronics Board (MCEB). Mlitary
frequency planning, including joint functional frequency allocation tables,
is established as a joint action area under the MCEB.

The equi pnent design and the choice and performance of the equipnent, as
wel |l as the spectrum support, which includes both spectrum allocation power
limts and specific frequency assignnents, nust satisfy the provision of
t hese regul ati ons. Adequate fam liarity with these regulations is, there-
fore, required of designers and users of SATCOM equi pnent. Fi nal approval
of frequency bands, operating nodes, and equipnment characteristics wthin
the DOD rests with the MCEB.

Appendix J of ML-STD 188-200 contains information based on the [TU
Radi o Regul ati ons concerning the classification and designation of em ssions

and necessary bandwi dths for radi o transm ssion.

4.3 NATO interoperability. For interoperation with NATO nenber nations

the technical characteristics of SATCOM shall conply with the applicable
requi rements of the current edition of STANAG 4232.

NOTE: STANAG 4232 defines the requirenents for tactical satellite inter-
operability for super high frequency (SHF) systens.

10
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4.4 (General design requirenments. SATCOM equi pnent subsystens and control

systens shall neet the applicable requirements of Paragraph 5.1.2 of Ml
STD- 188- 200.

11
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5. DETAI LED REQUI REMENTS

5.1 Interface to earth termnal. Figure 3 depicts the radio fre

guency (RF) and internediate frequency (IF) interfaces for wuser signal
access to the earth termnal.

5.1.1 RF interface paraneters. VWere the earth termnals provide for

user signal access at an RF port, including the system control segment, the
interface shall neet the requirenents of 5.1.1.1 through 5.1.1.3.

5.1.1.1 I nput signal |evel. For SHF earth terminals, the input signal

level required at the transmt RF interface (conbiner) to produce full rated
effective isotropically radiated power (EIRP) from the earth term nal shall
not exceed -8 dBm for long-haul termnals and shall be a design objective
for tactical term nals.

5.1.1.2 CQutput signal |evel. For SHF earth termnals, the RF gain from

the antenna output to the receive RF interface (divider) shall be sufficient
to maintain the design system noise tenperature when interfaced with a
device exhibiting a noise figure of 16 dB.

5.1.1.3 | npedance. The RF interface ports shall be nomnal 50 ohns,
unbal anced to ground. The voltage standing wave ratio (VSWR) shall not

exceed 1.25:1 for SHF earth term nals.

5.1.2 IF interface paraneters. Al single or multichannel termnals

shall provide IF transnmt and receive interface ports at 700 Mz or 70 Miz
or both. These interface ports shall neet the requirenments of 5.1.2.1
t hrough 5.1.2. 3.

12
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RF INTERFACE IF INTERFACE
(SEE 5.1.1) (SEE 5.1.2)
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FIGURE 3. Interfaces to earth terminal.

13
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5.1.2.1 Input signal level. The input signal Ilevel provided to the

upconverters shall be within the range of -10 dBmto +10 dBm

5.1.2.2 CQutput signal level. The output signal I|evel provided from the

downconverters shall not exceed +10 dBm

5.1.2.3 | npedance. The IF interface ports shall be a nomnal 50 ohns,
unbal anced to ground. The VSWR shall not exceed 1.25:1.

5.2 Earth term nal.

5.2.1 Transnmit power. The specific EIRP for each termnal is mssion

dependent. The maxi num EI RP, based upon the angle of elevation of the earth
term nal antenna, shall be limted to the maximum EIRP specified in Article
28 of the ITU Radi o Regul ati ons.

NOTE: I TU Radio Regulations place restrictions on the maxi mum transmtted
EIRP for frequencies greater than 1 Ghz. These restrictions are inposed to
reduce interference between satellite and terrestrial systens.

5.2.2 UHF earth termnal. The UHF earth termnal shall be configured to
include the antenna, the transmitter, and the receiver; however, the trans-

mtter requirement may be waived for valid receive-only applications.

5.2.2.1 UHF transnmitter. The UHF transmitter shall neet the requirenments
of 5.2.2.1.1 through 5.2.2.1.7.

14
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5.2.2.1.1 UHF transmitter power control. Means shall be provided to
control the earth terminal ElIRP. Control of the EIRP shall be settable to
within an accuracy of 1 dB from mninmum to maxi num power. Thi s requirenment

is waived for small nobile platforns.

5.2.2.1.2 UHF phase linearity. \Wen operated in a back-to-back configu-

ration through a transparent translator, the departure from linear phase of

the transmtter and receiver conbination shall not exceed 0.1 radian over
80 percent of the 1-dB I F bandw dt h.

5.2.2.1.3 Utra high frequency (UHF) anplitude response VWhen operated

in a back-to-back configuration through a transparent translator, the
anplitude variation shall not exceed 0.4 dB over any 5-kHz bandwi dth within

the 1-dB IF bandwi dth and shall not exceed 1.0 dB over 80 percent of the
1-dB | F bandwi dt h.

5.2.2.1.4 UHF transmt spectral purity. When operated in a back-to-back

configuration through a transparent translator, the total spurious content
of the carrier, including phase noise and discrete spurious signals, shall
not exceed an envelope defined by the following points [single sideband
(SSB)] .

£-55 dBc/Hz offset 10 Hz fromcarrier

E£-75 dBc/Hz offset 100 Hz fromcarrier

£-85 dBc/Hz offset 1 kHz fromcarrier

£-90 dBc/Hz offset 10 kHz to 10 MHz fromcarrier
£-120 dBc/ Hz offset > 10 MHz fromcarrier

15



M L- STD- 188- 146
15 June 1988

5.2.2.1.5 UHF transmit extraneous outputs. The EIRP of extraneous or

spurious em ssions, excluding harnonics or internodulation products, shal
be at least 60 dB below the rated normal EIRP. The EIRP of any single
harnoni ¢ of the fundanental shall be at |east 60 dB bel ow the normal EIRP of
t he fundanent al

5.2.2.1.6 UHF transmit internodul ati on products. The third and higher

order internodul ation products resulting from two equal carriers sinmultane-
ously passing through the transmtter shall not exceed -20 dB when neasured
relative to the total output power level (rated EIRP) of the two carriers.
This requirenent is waived for single channel systens.

5.2.2.1.7 UHF transmt spectrum inversion There shall be no inversion

of spectrum between any IF input and the antenna out put. Frequency transl a-
tion shall be acconplished w thout inverting the logic or signal sense of
the data stream

5.2.2.2 UHF receiver. The UHF receiver shall neet the requirenents of
5.2.2.2.1 through 5.2.2.2.5.

5.2.2.2.1 UHF phase linearity. See 5.2.2.1.2.

5.2.2.2.2 UHF anplitude response. See 5.2.2.1.3.

5.2.2.2.3 UHF receiver spectral purity. See 5.2.2.1.4.

16
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5.2.2.2. 4 UHF receiver spurious output. Al'l spurious frequencies shall

be suppressed at |east 80 dB bel ow any desired signal response.

5.2.2.2.5 UHF receiver spectrum inversion. There shall be no inversion

of spectrum between the downlink antenna interface and any |F output.
Frequency translation shall be acconplished w thout inverting the logic or
signal sense of the data stream

5.2.2.3 UHF antenna polarization. The UHF antenna shall be right-hand

(clockwise) circularly polarized except for antennas used in snmall nobile
pl atfornms, which may use |linearly polarized el enents.

NOTE: For an observer looking in the direction of propagation, the rotation
of the electric field vector in a stationary transverse plane is clockw se
for right-hand polarization. Simlarly, the rotation is counterclockw se
for left-hand pol arization.

5.2.3 SHF earth termnal. The earth termnal shall be configured to

include the antenna, the transnmitter, and the receiver; however, the trans-
mtter requirement may be waived for valid receive-only application.

5.2.3.1 SHF transmtter. The SHF transmitter shall neet the requirenents
of 5.2.3.1.1 through 5.2.3.1.8.

5.2.3.1.1 SHF transmt power control. Means shall be provided to control
the earth termnal EIRP. Control of the EIRP shall be settable to within an
accuracy of 1.0 dB from m ni mumto maxi mum power.

17
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5.2.3.1.2 SHF transmt stability. For any setting of the transmt gain

and for a constant IF input level, the EIRP shall not vary nore than 1.0 dB
in any 24-hour period within the operating environment specified for the
equi prent .

5.2.3.1.3 SHF transnmt phase linearity. The departure from linearity at

the 70-MHz input shall not exceed O 1 radian over the central 20 MHz of a

channel and shall not exceed +0.25 radian over 80 percent of the 1-dB IF
bandwi dt h. The departure from linearity at the 700-MHz input shall not

exceed +0.15 radian over the central 50 percent of the 1-dB IF bandw dth and

shall not exceed +0.4 radian over 80 percent of the 1-dB I F bandw dth.

5.2.3.1.4 SHF transmt anplitude response The anplitude variation at

the 70-MHz input shall not exceed 1.0 dB at the central 20 MHz of a channel
and shall not exceed 2.0 dB over 80 percent of the 1-dB |IF bandw dth. The
anplitude variation at the 700-MHz input shall not exceed 1.0 dB at the

central 50 percent of the 1-dB IF bandwidth and shall not exceed 2.0 dB
over 80 percent of the 1-dB |IF bandwi dt h.

5.2.3.1.5 SHF transmt spectral purity. The total spurious content of

any translated carrier, including phase noise and discrete spurious signals,
shall not exceed an envel ope defined by the follow ng points (SSB).

£-60 dBc/Hz offset 10 Hz fromcarrier
E£-75 dBc/Hz offset 100 Hz fromcarrier
£-95 dBc/Hz offset 1 kHz fromcarrier
£-110 dBc/Hz offset 10 kHz fromcarrier
£-120 dBc/Hz offset 100 kHz fromcarrier
£-130 dBc/Hz offset 3 1 MHz fromcarrier

18
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5.2.3.1.6 SHF transmit extraneous outputs. The EIRP of extraneous or
spurious em ssions excluding harmonics or internodul ati on products, shall be
at least 80 dB below the rated normal EIRP. The EIRP of any single harnonic
of the fundamental shall be at least 60 dB below the normal EIRP of the

f undanent al .

5.2.3.1.7 SHF transmit internodul ation products. The internodul ation
products resulting from two equal carriers simultaneously passing through
the transmtter shall not exceed the follow ng val ues when neasured relative

to the total output power |evel of the two carriers.

QUTPUT MAXI MUM
PONER LEVEL | NTERMODULATI ON  PRODUCT
Rat ed EI RP -14 dB
Rated EIRP -3 dB -19 dB
Rated EIRP -6 dB -25 dB

For each additional 1-dB decrease in rated EIRP the internodul ation

products shall decrease 3 dB.

5.2.3.1.8 SHF transnit spectrum inversion. There shall be no inversion
of spectrum between any IF input and the antenna out put. Frequency transl a-
tion shall be acconplished w thout inverting the logic or signal sense of

the data stream
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5.2.3.2 SHF receiver. The SHF receiver shall neet the requirenents of
5.2.3.2.1 through 5.2.3.2.6.

5.2.3.2.1 SHF receiver phase linearity. The departure from linearity at

the 70-MHz output shall not exceed 0.1 radian over the central 20 Mz of a

channel and shall not exceed +0.25 radian over 80 percent of the 1-dB IF
bandwi dt h. The departure from linearity at the 700-MHz output shall not
exceed #0.15 radian over the central 50 percent of the 1-dB IF bandw dth and

shall not exceed +0.4 radian over 80 percent of the 1-dB I F bandw dth.

5.2.3.2.2 SHF receiver anplitude response The anplitude variation at

the 70-MHz output shall not exceed +1 dB at the central 20 MHz of a channel
and shall not exceed 2 dB over 80 percent of the 1-dB |IF bandw dth. The
anplitude variation at the 700-MHz output shall not exceed +1.0 dB at the

central 50 percent of the 1-dB IF bandwidth and shall not exceed 2.0 dB
over 80 percent of the 1-dB |IF bandwi dt h.

5.2.3.2.3 SHF receiver spectral purity. The spectral purity of any
transl ated carrier shall be defined in 5.2.3.1.5.

5.2.3.2.4 SHF receiver spurious output. The sum total of spurious signal
power neasured at the 70-MHz or 700-MHz |IF output shall be at least 20 dB
bel ow the thermal noise power neasured in the required operating bandw dth
with maxi mum signal into the |low noise anplifier. No one spurious signal
shal |l be greater than an equivalent signal 10 dB below the noise level in
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the narrowest bandwidth of interest at the |low noise amplifier input. The
requi rements of this paragraph shall be nmet wth nultiple carriers being
transmtted at rated EIRP and sinultaneously receiving two carriers, at the
maxi mum expected signal level, at the input to the | ow noise anplifier.

5.2.3.2.5 SHF receiver spectrum inversion. There shall be no inversion

of spectrum between the downlink antenna interface and any |F output.
Frequency translation shall be acconplished wi thout inverting the logic or
signal sense of the data stream

5.2.3.2.6 SHF receiver gain stability. The SHF receive gain shall not

vary nore than 2.0 dB in any 24-hour period within the operating environ

ment specified for the equi pnment.

5.2.3.3 SHF antenna. The SHF antenna shall neet the requirenments of
5.2.3.3.1 through 5.2.3.3.3.

5.2.3.3.1 SHF antenna si del obe | evels. The sidel obe pattern of the SHF
ant enna shall be bounded by the limt of the foll owi ng expressions:

G = 32 - 25 10g0q, dBi, 1% < g< 48°

= -10 dBi q > 48°

*For D/l < 100 this angle beconmes 100 /D degrees
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wher e: G is the gain of the sidelobe envelope relative to an
i sotropic antenna in the direction of the geostationary orbit in dBi.

g is the angle in degrees between the main beam axis and the direc-
tion considered.

D = antenna dianeter \
- - expressed in the sane units
| = wavel ength /
5.2.3.3.2 SHF antenna pol arization. Earth term nal antennas shall be
right-hand (clockw se) circularly polarized for transm ssion, and |eft-hand
(counterclockwise) «circularly polarized for reception. (See note of
5.2.2.3.)
NOTE: Frequency reuse applications require that earth termnal antennas

shall be left-hand (counterclockw se) circularly polarized for transm ssion
and right-hand (cl ockwi se) circularly polarized for reception.

5.2.3.3.3 SHF antenna axial ratio. The axial ratio shall be no greater

than 2.0 dB over the receive and transmt bands. Frequency reuse plans
require inproved axial ratios with a Design bjective of 0.5 dB.

5.2.4 EHF earth termnal. Requirements are not presently defined.

5.3 Satellite paraneters.

5.3.1 Power out put. The EIRP from a satellite is mssion dependent.

Satellite systems, however, shall be designed so that maxi num EIRP from any
satellite shall not exceed the power density at the earth's surface spe
cified in Article 28 of the I TU Radi o Regul ati ons.
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5.3.2 Station-keeping capabilities. Al geostationary satellites shall

have the capability of mintaining their position within the tolerance
established by the provisions of the current issue of the ITU Radi o Regul a-
tions.

5.3.3 Antenna pointing accuracy. Ceostationary satellites shall provide

the nmeans to maintain the pointing direction of maxi mum radiation of earth
ward beams within the linmts established by the provisions of the current
i ssue of the ITU Radi o Regul ati ons.

5.3.4 Antenna pol arization.

5.3.4.1 UHF. The UHF satellite antenna shall be right-hand (cl ockw se)
circularly polarized. (See note of 5.2.2.3.)

5.3.4.2 SHF. The SHF satellite antenna shall be left-hand (counter-
clockwise) circularly polarized for transm ssion and right-hand (clockw se)
circularly polarized for reception. (See note of 5.2.2.3.)

NOTE: Frequency reuse applications require that satellite antennas shall be
right-hand (clockwi se) circularly polarized for transm ssion and |eft-hand

(counterclockwi se) circularly polarized for reception.

5.3.4.2.1 SHF axial ratio. The axial ratio shall be no greater than

2.0 dB over the receive and transmt bands. Frequency reuse plans require
i nproved axial ratios with a Design Objective of 0.75 dB.

5.3.4.3 Extrenely high frequency (EHF). Requi renents are not presently
def i ned.
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5.4 Systemcontrol requirenents.

5.4.1 Spacecraft control. Al control systens shall provide the neans to

determine the satellite position in relation to the earth. The control
systens shall also provide the nmeans for adjustnents through uplink commands
to maintain satellite position within limts established by operational
requi rements or the I TU Radi o Regul ati ons.

NOTE: The accuracy of the control systems in determning satellite position
nmust be conpatible with the requirements of the | TU Radi o Regul ati ons.

5.4.2 Antenna pointing accuracy naintenance. The control systens shall

provide the nmeans to determ ne the pointing direction of maxi num radiation of
any satellite downlink antenna on geostationary satellites. The control
systens shall also provide the neans to effect adjustments through uplink
commands to maintain pointing accuracy within the limts established by [ITU
Radi o Regul ati ons.

5.4.3 Satellite power output. Al control systenms shall provide the means

to control the satellite EIRP to ensure that the ITU Radio Regulation
requi rements of maxi mum power flux density at the earth's surface are not
exceeded.

5.4.4 Cessation of emssions. Al control systenms shall provide the means

through uplink conmands to cease enmissions of any or all transponder and
beacon transmitters.

5.4.5 Earth termnal. The control systenms shall enconpass control of

bandwi dt h, frequency, and power of all earth term nal accesses. Contr ol
systens shall also provide the neans to determine earth termnal required
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antenna pointing directions to permt satellite signal acquisition. The
predi ction accuracy shall be one tenth of the earth term nal antenna beam
width in both el evation and azi nuth.

5.4.6 SATCOM payl oad. The control systenms shall, where design features are

inherent to satellite design, provide control of anplifier gain states,
ant enna connectivity, and antenna nulling operations.
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6. NOTES

listing

Communi cations satellite

Cont r ol

Downl i nk signal s

Earth
El RP

Ceostationary satellite

SATCOM
Upl i nk

Cust odi ans:

Arnmy - CR
Navy - EC
Air Force - 90

Review activities:

Arny - SC
Navy - EC, MC
Air Force - 90

DCA - DC
NSA - NS
JTCA

User activities:

Ary
Navy
Air Force

Preparing activity:

Arnmy - CR
(Project SLHC 1460)

International interest:

NATO
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APPENDI X

MEMORANDUM FROM THE UNDER SECRETARY OF DEFENSE
FOR RESEARCH AND ENG NEERI NG, 16 AUGUST 1983,
SUBJECT: MANDATORY USE OF M LI TARY TELECOWUNI CATI ONS
STANDARDS IN THE M L- STD- 188 SERI ES

The Appendi x contains information related to M L-STD- 188-146 and
is a mandatory part of this standard.
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THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

16 AUG 1983

RESEARCH AND
ENGINEECRING

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &

FINANCIAL MANAGEMENT)
ASSISTANT SECRETARY OF THE NAVY (SHIPBUILDING & LOGISTICS)

ASSISTANT SECRETARY OF THE AIR FORCE (RESEARCH DEVELOPMENT
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS

DIRECTOR, DEFENSE COMMUNICATIONS AGENCY

DIRECTOR, NATIONAL SECURITY AGENCY

SUBJECT: Mandatory Use of Military Telecommunications Standards in the
MIL-STD-188 Series

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense(C31),
issued the following policy statement regarding the mandatory nature of the
MIL-STD-188 series telecommunications standards:

"...standards as a general rule are now cited as ‘'approved for use' rather
than 'mandatory for use' in the Department of Defense.

This deference to the judgment of the designing and procuring agencles is
clearly appropriate tc standards dealing with process, component ruggedness —
and reliability, paint finishes, and the like. It {s clearly not appropriate
to standards such as those in the MIL-STD-188 series which address telecommuni-
cation design parameters. These influence the functional integrity of telecom-
munication systems and their ability to efficiently interoperate with other
functionally similar Government and commercial systems. Therefore, relevant
military standards in the 188 series will continue to be mandatory for use
within the Department of Defense.

To minimize the probability of misapplication of these standards, it is
incumbent upon the developers of the MIL-STD-188 series to insure that each
standard 13 not only essential but of uniforaly high quality, clear and concise
as to application, and wherever pcasible compatible with existing or proposed
national, international and Federal telecommunication standards. It is= also
incumbent upon the users of these standards to cite in their procurement specifi-
cations only those standards which are clearly necessary to the proper functioning
of the device or systems over its projected lifetime.®

This statement has been reviewed by this office and continues tc be the
policy of the Department of Defenss.
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